Isoprenylcysteine carboxylmethyltransferase is associated with nasopharyngeal carcinoma chemoresistance and Ras activation.
Development of chemo-resistance in nasopharyngeal carcinoma (NPC) poses the therapeutic challenge and its mechanisms are still poorly understood. In this work, we demonstrate that targeting isoprenylcysteine carboxylmethyltransferase (Icmt) is a therapeutic strategy to overcome NPC chemo-resistance. We found that Icmt mRNA and protein levels were increased in NPC cells after prolonged exposure to chemotherapy. Using pharmacological inhibitor cysmethynil or genetic siRNA approaches, we showed that Icmt inhibition was more effective against chemoresistant compared to chemosensitive NPC cells, suggesting that chemoresistant NPC cells is more dependent on Icmt function. The combination of Icmt inhibition with 5-FU or cisplatin resulted in greater efficacy than single chemotherapeutic agent alone in NPC. Notably, we demonstrated that the in vitro observations were translatable to in vivo NPC cancer xenograft mouse model. Mechanism analysis indicated that Icmt inhibition decreased Ras and RhoA activities, leading to the suppression of Ras and RhoA-mediated downstream signaling in NPC cells. The reverse of the inhibitory effects of cysmethynil by constitutively active Ras suggests that Ras is the critical effector of Icmt in NPC cells. Our work is the first to show that Icmt plays an important role in the development of NPC chemoresistance. Our findings also suggest that targeting Icmt represents a promising strategy to inhibit Ras function.